
Ritent 
Office 



OS 



INVESTOR IN PEOPLE 



The Patent Office 
Concept House 
Cardiff Road 
Newport 
South Wales 
NPIO 8QQ 



I, the undersigned, being an officer duly authorised in accordance with Section 74(1) and (4) 
of the Deregulation & Contracting Out Act 1994, to sign and issue certificates on behalf of the 
Comptroller-General, hereby certify that annexed hereto is a true copy of die documents as 
originally filed in connection with the patent application identified therein. 



In accordance with the Patents (Companies Re-registration) Rules 1982, if a company named 
in this certificate and any accompanying documents has re-registered under the Companies Act 
1980 witii the same name as that with which it was registered immediately before re- 
^ registration save for the substitution as, or inclusion as, the last part of the name of the words 
'public limited company" or their equivalents in Welsh, references to the name of the company 
this certificate and any accompanying documents shall be treated as references to the name 
jfith which it is so re-registered. 



kccordance with the rules, the words "public limited company" may be replaced by p.l.c, 
".L.C. or PLC. 



ptration under the Companies Act does not constitute a new legal entity but merely 
the company to certain additional company law rules. 




Signed 

Dated 18 February 2005 



An Executive Agency of the Department of Trade and Industry 



THIS PAGE BLANK (uspto) 





% Office I 

^.jiT INVESTOR IN PEOPLE 

The Patent Office 
Concept House 
Cardiff Road 
Newport 
South Wales 
NPIO 8QQ 



I, the undersigned, being an officer duly authorised in accordance with Section 74(1) and (4) 
of the Deregulation & Contracting Out Act 1994, to sign and issue certificates on behalf of the 
Comptroller-General, hereby certify that annexed hereto is a true copy of the documents as 
originally filed in connection with the patent application identified therein. 



In accordance with the Patents (Companies Re-registration) Rules 1982, if a company named 
in this certificate and any accompanying documents has re-registered under the Companies Act 
1980 with the same name as that with which it was registered immediately before re- 
registration save for the substitution as, or inclusion as, the last part of the name of the words 
"public limited company" or their equivalents in Welsh, references to the name of the company 
in this certificate and any accompanying documents shall be treated as references to the name 
with which it is so re-registered, 

In accordance with the rules, the words "public limited company" may be replaced by p. I.e., 
pic, P,L,C, or PLC. 




An Executive Agency of the Department of Trade and Industry 



THIS PAGE BLAH^i^s^^^^ 



^(^ents Form 1/77 



Patents At 
(Rule 16) ■ 



77 



The 

Patent 
Office 




Request for grant Qjs^^^€«tPF^^^ 

(See the notes on the back of this^i^n^^u can also get an ^"^^ 
explanatory leaflet from the Pmm^fice to help you fill in 



The Patent Office 

Cardiff Road 
Newport 
South Wales ^ 
NP10 8QQ 



1. Your reference 



07FEB03 E783609-2 801038. 



1 Vi/ I .* v.*v* 



2. Patent application number 

(The Patent Office will fill in (his part) 



.3. Full name, address and postcode of the or of 
each applicant (underline all surnames) 



Zarlink Semiconductor Limited 

Cheney Manor 

Swindon 

Wiltshire 

SN2 2QW 

United Kingdom 



0302735.6 



Patents ADP number (if you know it) 



If the applicant is a corporate body, give the 
country/state of its incorporation 


United Kingdom 




4. Title of the invention 


An Electrical Component Structure 




5. Name of your agent (if you have one) 

"Address for service" in the United Kingdom 
to which all correspondence should be sent 
(including the postcode) 


WITHERS & ROGERS 
Goldings House 
2 Hays Lane 
London 
SEl 2HW 


y 


Patents ADP number (if you know it) 


1776001 




6. If you are declaring priority from one or more 
earlier patent applications, give the country 
and the date of filing of the or each of these 
earlier applications and (if you know it) the or 
each application number 


Country Priority application number 

(if you know it) 


Date of filing 

(day /month /year) 


7. If this application is divided or otherwise 
derived from an earlier UK application, give 


Number of earlier application 


Date of filing 

(day / month / year) 



the number and the filing date of the earlier 
application 



8. Is a statement of inventorship and of right 
to grant of a patent required in support of 

this request? (Answer 'Yes' if: 

a) any applicant named in part 3 is not an inventor, or 

b) there is an inventor who is not named as an applicant, or 

c) any named applicant is a corporate body. 
See note (d)) 



Patents Form 1/77 



%. EntI ^ inumber of sheets for any of the 
following items you are filing with this form. 
Do not count copies of the same document . 

Continuation sheets of this form 
Description 
Claim/jy) 
Abstract 
Drawing (s) 



11. 



11 
3 
0 
6 



L 



10. If you are also filing any of the following, 
state how many against each item. 

Priority documents 
Translations of priority documents 

Statement of inventorship and 
right to grant of a patent (Patents Form 7/77) 

Request for preliminary examination 1 

and search (Patents Form 9/77) 
Request for substantive examination 

(Patents Form JO/77) 

Any Other documents 
(please specif) 



lAVe request the grant of a patent on the basis of this application. 
0^\^^^^W Date C/U^o.^ 



Signature \,^J\ ■ 



Robert Sayer 



020 7663 3500 



12. Name and daytime telephone number of 
person to contact in die United Kingdom 



Warning ri.^ tu^ Comntroller of the Patent Officewill consider yvhether publicaU^ 

After ariappUcatior^for a patent has Section 22 of the Patents Act 1977. You will be 

communication of the i-^^-^^oytshoM be prM^^^ purthermL, if you live in the United Kingdom, 

informed if it is necessary to prohtbtt or ''^^'f^ y'^^JT^'Z apatentZroad without first getting written permission from the 
Section 23 of the Patents Act 1977 ^^''^'^ / ^ !f /S^^^eeK^ the United Kingdom for a patent for the same 

revoked. - • ■ ' < • - . 



Notes 

a) 
b) 
c) 

d) 
e) 

f) . 



If you need help to fill in this form or you ha.e any questions, please contact the Patent Office on 0645 500 505. 
Writeyour answers in capitcd letters using ^ 

i::ZdZz-stz^^^^^ 

TyZ lZe answered -Yes' Patents Form 7/77 w/// ...c^ ro 

oTeyou have filled in the form you must remember tostgn ar^dd^eit. 

For dZlsofthefeeandways to pay please contact the Patent Office. 



Patents Form 1/77 



ents Form 7/77 



■ r r t 
r r 



r or 
f» r r- e- r 
r r t 



^ ^ tents Act 1977 
vRulc 15) 



The 

Patent 
Office 



Statement of inventorship and of right 
to grant of a patent 



t r ft c 
r r 




The Patent Office 
Cardiff Road 
Newport 
South Wales 
NP10 8QQ 



1 . Your reference 



P511088GB/DMP. 



2. Patent application number 

(if you know it) " 



0302735.6 



3. Full name of the or of each applicant 



Zarlink Semiconductor Limited 



F07/7700 0^00-D3G2735^6 HOHE 



4. 


Title of the invention An Electrical Component Structure 


5. 


State how the applicant^) derived the right By virtue of contract of employment 
from the inveritor(y to be granted a patent 


6. 


How many, if any, additional Patents 
Forms 7/77 are attached to this form? 

(see note (c)) 


7. 


l/We believe that the person named over the page (and on 
any extra copies of this form) is/are the inventorf^ of the 
invention which the above patent application relates to 

Signature Date 


8, 


Name and daytime telephone number of David M Prajt ' 020 7663 3500 / . 
person to contact in the United Kingdom ' 



Notes . 

a) If you need help to fill in this form or you have any questions, please contact the Patent Office on 0645 500 505. 

b) Write ycmr answers in capital letters using black ink or you may type them. 

c) . If there are more than three inventors, please write the names and addresses of the other inventors on the back of 

another Patents Form ^7/77 and attach it to this form, 

d) When an application does not declare any priority, or declares priority from an earlier UK application, you must 

, provide enough copies of this form so that the Patent Office can send one to each inventor who is not an applicant. 

e) - Once you have filled in the form you must remember to sign and date it. 



Patents Form 7/77 



Enter the full names, addresses :and postcodes of the 
inventors in the boxes and imderUne the surnames 



Reminder 

Have you signed the form? 



Mr Peter G Laws 




3 Russley Close 




Peatmoor 




Swindon 




Wiltshire 




SN5 5AG 




United Kingdom 




tr 




Patents AD? number (if you 





Patents Form 7/77 



P511P88GB 



An Electrical Component Structure 

The present invention relates to an electrical component structure, and particularly, 
though not exclusively, to an electrical component structure providing a capacitor. The 
invention also relates to a method of forming an electrical component structure. 

Electrical components, such as capacitors, are used in electrical ciicuits to perform 
particular circuit functions. In integrated circuit (IC) techinology, such components are 
formed using specialised IC processes in which layers of conductive materials, e.g. 
metal or polysilicon, are deposited on dielectric substrates, e.g.. silicon dioxide, the 
separate conductive layers thereafter being pattemed and interconnected using 
conductive elements, known as 'vias', in order to define particular component 
structures. The ability to interconnect the patterned conductive layers using vias, whilst 
maintaining electrical separation using the dielectric substrate, enables complex 
three-dimensional component structures to be produced with fine resolution. 

Typically, a designer will aim to provide structures which are efficient in terms of their 
compact size, whilst attempting to maximise desirable component properties and 
minimise parasitic component properties. 

In the case of integrated capacitors, which make use of the capacitance between 
separate electrical nodes, it is desirable to create structures that maxiniise the 
capacitance between the nodes. Such capacitors are commonly known as 
Metal-Oxide-Metal (MOM) capacitors. It "is also desirable to create MOM capacitors 
which can be conveniently scaled and which have minimal parasitic properties, such as 
resistance and inductance. It v^dll be appreciated that minimising these, parasitic 
properties will improve the quality (Q) factor, and increase the self-resonant frequency, 
of the capacitor. 



-A known MOM capacitor structure is shown in Figures la and lb. Figure la is a plan 
• view of the capacitor structure 2,- whilst Figure lb is a cross-sectional view of the 
capacitor structure, taken along the line X-X shown in Figure la. 

5 Referring to Figure lb, it will be noted that the capacitor structure 2 comprises a first 
metal layer, indicated 'n', and a second metal layer, indicated 'n-1 ', the second metal ^ 
layer being located beneath the first layer. The metal layers n, n-1 are substantially 
coplanar and are separated by a dielectric (not shown). 

10 Referring to Figure la, it will be seen that the first metal layer n provides first and 
second capacitor terminals 3, 4, the terminals being arranged substantially opposite 
each other. The first metal layer n also provides a plurality of parallel metal fingers 
arranged in two interleaved groups 5, 6. For the sake of clarity, only one finger of each 
group 5, 6 is indicated with a reference numeral. The first group of metal fingers 5 is 

15 connected to, and extends rightwards fi-om, the first capacitor terminal 3. However,^ 
said metal fingers do not extend as far as the second capacitor terminal 4 and so are 
electrically isolated therefrom, hi a similar manner, the second group of metal fingers 6 
is connected to, and extends leftwards fiom, the second capacitor terminal 4, said metal 
fingers being electrically isolated from the first capacitor terminal 3 . 

20 

The second layer n-1 provides a similar arrangement of first and second groups of metal 
fingers (indicated by the reference numerals 5\ 6' to clarify that the fingers are formed 
by the second layer) which are connected, respectively, to the first and second capacitor 
terminals 3, 4 of the first layer n. The interconnection between the first and second 
25 layers n, n-1 is made in the conventional manner using via connectors 8 which pass, 
through the intervening dielectric layer. Referring to Figure lb, it will be noted that the 
metal fingers are also interleaved in the vertical plane such that metal fingers of the first 
group 5, 5; are in respective alignment above or below metal fingers of the second 
group 6, 6 \ 



30 



. In the capacitor structure 2 represented in Figure 1 , the current flov^ in all fmgers lies in" 
the same direction which can resuh in undesirable inductive, effects due to the mutual 



electromagnetic coupling between adjacent metal fingers. It may also be noted that 
additional metalisation is required using the via connectors 8 on the end of each finger 
in order to make the appropriate electrical connection to each capacitor terminal 3, 4. 

A.further known MOM capacitor structure is represented in Figiires 2a and 2b.. Figure 
2a is a plan view of this known capacitor structure 9, whilst Figure 2b is a 
cross-sectional view of the capacitor structure, taken along the line Y-Y shown in 
Figure 2a. 

Referring to Figure 2b, as with the capacitor structure 2 described above, the fuither 
capacitor structure 9 comprises a first metal layer, indicated 'n' and a second metal 
layer, indicated 'n-1' the second metal layer being located beneath the first layer. As 
before, the metal layers n, n-1 are substantially coplanar and are separated by a 
dielectric (not shown). 

Each metal layer n, n-1 provides a plurality of parallel metal fingers, the fingers of 
successive layers being offset by 90°. The metal fingers of the first and second layers n, 
n-1 are arranged to form two groups of interconnected fingers 10, 11, the two groups 
being electrically isolated from each other and connected to respective capacitor ^ 
terminals (not shown). As Figure 2a shows, the fingers forming each respective group 
10, 1 1 are interconnected between the two layers n, n-1 in an alternating manner such 
that, in effect, a woven structure is formed. As before, interconnection between the two 
layers n, n-1 is achieved using via connectors 8 which are placed at any point where 
there are overlying fingers belonging to the same group (and so connected to the same 
capacitor terminal). 

Since each layer n, n-1 provides parallel fingers which are connected to different 
capacitor terminals, some electromagnetic interaction will occur and so undesirable 
induction effects will again be present. Care is also necessary to ensure a low 
connection resistance is maintained in connecting the fingers to the appropriate 
capacitor terminal. The individual resistance of the via connectors S^.cai'i be significant 



• ■■■ ■ 4 - . • ■ 

and so current needs to be distributed through, in effect, many parallel paths within the 
capacitor structure using appropriate terminal connections. 

In one sense, the invention provides an electrical component str.ictx.re comprising a 
plurality of overlying substantially parallel layers, .each layer providing: .a first 
conductive element havirxg a plurality of windows formed therein; and a plurality of 
conductive islands disposed within the windows, of the conductive, element, ^the 
conductive islands being electrically isolated from the conductive element, wherein the 
conductive element of one layer is electrically comiected to the conductive islands of an 
adjacent layer. 

According to a first aspect of the present invention, there is provided an electrical 
component structure comprising a plurality of overlying substantially parallel layers, 
each layer providing: a lattice comprising a first set of conductive tracks .arranged 
substantially orthogonal to, and electrically connected with, a second set of conductive 
tracks; and conductive islands located in windows of the lattice, electrically isolated 
from the tracks thereof, wherein the lattice of one layer is electrically connected to the 
conductive islands of an adjacent layer. 

The above structure is very compact and can be easily scaled by arraying a small cell. 
The 'structure also has advantages in applications where it is desirable to mimmise 
inductive effects between otherwise-isolated conductive elements. This is because the 
current flow in any one conductive element of the lattice will be substantially at right 
angles to the current flow in any ladjacent element not connected to it. ^ 

In a prefen-ed embodiment of the invention, intersect regions pf the sets of tracks of the 
lattice of one layer are electrically connected to the conductive islands of an adjacent 
; layer. * - • 

- The intersect regions may be arranged such that windows of each lattice may have an 
' octagonal shape. The conductive islands may be formed in an octagonal shape. Other 
shapes may be used in order that the surface area occupied by conductive elements on 



each layer is maximized. For example, the intersect regions may be arranged such that 
Mondows of each lattice are circular. The conductive islands may also be formed in a 
circular shape so that there is only a small gap between the lattice and the islands. 

The layers may be substantially planar, and the electrical connection between the 
conductive islands of one layer and the intersect regions of an adjacent layer can be 
established by conductive elements which extend substantially perpendicular to the 
planes thereof. 

Adjacent layers may be separated by a material having a relative dielectric constant 
greater than one. 

The lattice tracks and conductive islands may be formed of metal. Alternatively, the 
lattice tracks and the conductive islands of one or more layers can be formed of 
polysilicon material. ^ 

The structure may further comprise two electrical terminals, the lattice tracks and 
conductive islands of each layer being respectively electrically connected to a different 
one of the electrical terminals. Each electrical terminal may be formed by a metal 
plate. The metal plates may have apertures formed therein, e.g. to allow air to pass 
therethrough. * 

The structure may be arranged to provide a capacitor. 

According to a second aspect of the present invention, there is provided an electrical 
component structure comprising a plurality of overlying substantially parallel planar 
layers, each layer providing: a lattice comprising a first set of conductive tracks 
arranged substantially orthogonal to. and electrically connected v^th, a second set -of 
conductive tracks, crossings of the first and second sets of tracks defining intersect 
regions; arid conductive islands located in wdndows of the lattice, electrically isolated 
from the tracks thereof, wherein adjacent layers are offset such that the conductive 
islands of one layer are superimposed over the intersect regions of the adjacent layer. 
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the lattice intersect points of the layers being electrically connected to the conductive 
islands of an adjacent layer by interconnectuxg conductive elements which extend 
substantially perp'endicular to the plane of the layers. 

According to a third aspect of the present invention, Ihere is provided a method of 
forming an electrical component, comprising: (i). forming a plurality of overlymg 
substantially parallel layers, each layer providing (a) a-lattice comprising a first set of 
conductive tracks arranged substantially orthogonal to, and electrically connected wxth, 

■ a second set of conductive tracks, and (b) conductive islands located in windows of the 
lattice,, electrically isolated from the tracks thereof; and (ii) electrically com^ecting the 
lattice of one layer to the conductive islands of an adjacent layer. 

The present invention will now be described, by way of example, with reference d the 
accompanying drawings, in which: 

Figures 3a and 3b are, respectively, plan and cross-sectional views of part of a MOM 
capacitor structure according to a preferred embodiment of the invention; 

Figures.4a and 4b are plan views showing, separately, respective first and second layers 
of the MOM capacitor structure represented in Figures 3a and 3b; 

Figure 5 is a cross-sectional view of a four-layer MOM capacitor structure; and 

Figure 6 is a plan view of one layer of a MOM capacitor structure, the layer providing a 
modified arrangement of conductive elements. 

Referring to Figures 3a and 3b, a MOM capacitor structure 14 comprises first and 

■ " second substantially parallel layers 15, 16, the second layer being arranged below the 
" first layer It should be understood that only part of each layer 1 5, 16 is actually show^ 

in the drawings. However, the overall structure of each layer 15, 16 is regular and 
repeats in all directions up to boundary edges of each layer (not sho^^^). Between each 
of the first and second layers 15, 16 there is provided a dielectric substrate (not shown) 



which can be made of, for example, silicon dioxide. Each of the first and second layers 
15, 16 provides a predetemiined pattern of conductive elements, the elements of each 
layer being interconnected in a predetermined maimer to form the capacitor structure 
14. 

The arrangement of each of the first and second layers 15, 16, and the interconnections 
between these layers, will now be explained with reference to Figures 4a and 4b. 

Referring to Figure 4a, the first layer 15 of the capacitor structure 14 provides a 
conductive lattice 1 7 made up of a first set of conductive tracks arranged substantially 
orthogonal to a second set of conductive tracks, crossings of the first and second sets of 
tracks defining intersect regions 19. The first layer 15 also provides conductive islands 
19 within each window of the lattice 17, that is to say in the spaces between the 
orthogonal tracks thereof. The conductive islands are electrically isolated from the 
lattice. 

Referring now to Figure 4b, the second layer 16 of the capacitor structure 15 has a 
similar structure to that of the first layer 15. Indeed, the second layer 16 provides a 
conductive lattice 20 made up of a first set of conductive tracks arranged substantially 
orthogonal to a second set of conductive tracks, crossings of the first and second sets of 
tracks defining intersect regions 21. As with the first layer 15, conductive islands 22 
are provided within each window of the lattice 20, the conductive islands being 
electrically isolated fi-om the lattice. The main difference between the first arid second 
layers 15, 16 lies in the relative positions of the different conductive elements, as will 
be explained fully below. 

Referring back to the capacitor structure 14 shovra in Figures 3a and 3b, it will be noted 
that the relative positions of the two layers 15, 16 are arranged such that intersect 
regions 19 of the first layer 15 substantially overlie the conductive islands 22 of the 
second layer 16 (the conductive islands therefore being hidden from view in Figure 3a). 
Similarly, the conductive islands. 18 of the first layer 15 substantially overlie the 



intersect regions 21 of the second layer 16 (the intersect regions therefore being hidden 
from view in Figure 3a). ' " . 

The capacitor structure 14 is completed by establishing electrical comiections between 
the intersect regions 19., 21 and the respective conductive islands 18, 22 over or under 
which they are positioned. This is done using via comiectors 25 which pass between 
the first and second layers 15. 16, i.e. through the intervening dielectric material, 
substantially transverse to the plane of the layers. 

It will be appreciated that the capacitor structure 14 comprises two groups of 
interconnected conductive elements, the groups being electrically isolated from each 
another. The first group comprises the lattice 17 of the first layer 15, the conductive 
islands 22 of the second layer 16, and the via connectors 25 therebetween. The second 
group comprises the lattice 20 of the second layer 16, the conductive islands 18 of the 
first layer 15, and the via connectors 25 therebetween. Thus, the conductive elements 
of each group extend in three dimensions, i.e. along the orthogonal tracks of each lattice 
17, 20 and also vertically between the first and second layers 15, 16. Each group of 
conductive elements is connected to a respective capacitor terminal (not shown). 

An advantageous feature of the above-described capacitor structure 14 is that current in 
any conductive element will flow substantially at right angles with respect to current 
flow in any adjacent conductive element not connected to the same capacitor.terminal. 
Accordingly, there is minimal electromagnetic interaction between the conductive 
elements of the different groups, and inductive parasitic effects are reduced. A fiirtlier 
feature is that current can be distributed over a wide surface area using the lattices 17, 
20 of each layer 15,16 which do not require via connectors 25 to estabUsh conductivity 
-in the plane of each layer. Since the via connectors ^25 will have some resistive 
characteristics, >s will minimise the overall resistance within the structure. 
Furthermore, the overall capacitor structure 14 is efficient in terms of its size, and can 
- be conveniently scaled by arraymg a small cell. ; . 



The lattices 17, 20 and the islands 18, 22 of each layer 15, 16 can.be formed of any 
conductive material, such as metal or polysilicon. 

Although the above described capacitor structure 14 comprises two layers 15, 16, one 
or more further layers can be added. ^Referring to Figure 5, which shows a four-layer 
capacitor structure 26, it will be seen that, as well as the first and second layers 15, 16 
described above, the capacitor structure includes third and fourth layers 2*7, 29. The 
third layer 27 is arranged above the first layer 15, and the fourth layer 29 is arranged 
below the second layer 16. In terms of the arrangement and alignment of conductive 
elements, the third layer 27 is identical to the second layer 16, and the fourth layer 29 is 
identical to the first layer 15. Reference is again made to Figures 4a and 4b which show 
the respective layouts of the elements. 

As with the capacitor structure 14 shown in Figures 4a and 4b, interconnections are 
made between adjacent layers. Thus, intersect points of the lattice (not shown) of the 
third layer 27 are electrically connected to the conductive islands 18 of the first layer 
15, and conductive islands (not shown) of the third layer 27 are electrically connected 
to the intersect points 19 of the lattice 17 of the first layer. Also, intersect points of the 
lattice (not shown) of the fourth layer 29 are connected to the conductive islands 22 of 
the second layer 16, and conductive islands (not shown) of^ the fourth layer are 
connected to the intersect points 21 of the lattice 20' of the second layer 16. Again, the 
connections between adjacent layers are made using metal via connectors 25. As a 
result, it will be appreciated that the lattices of the first and fourth layers 15, 29 are 
connected together by means of via connections extending from the intersect regions of 
each lattice to the conductive islands 22 of the second layer 16. Similarly, the lattices 
of the second and third layers 16, 27 are connected together by means of via connectors 

25 extending fi-om the intersect regions of each lattice to the conductive islands 18 of 
the first layer 15. Accordingly, two groups of interconnected conductive elements ai-e 
provided, the groups being electrically isolated from each other. The capacitor structure 

26 effectively comprises two three-dimensional matrices which are interwoven. First 
and second capacitor terminals (not shown) can be connected, respectively, to the first 
and second groups of conductive elements. 
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The capacitor structure 26 shown in Figure 5 has the. same advantageous characteristics 
as the capacitor structure 14 shown in Figures 3a and 3b. Undesirable inductive effects 
are kept to a minimum and. the effect of via resistance is kept low. Although a larger 
number of conductive elements make up the capacitor structure 26, the arrangement of 
elements and interconnections provides a very compact structure for the value of 
capacitance provided. Indeed, the capacitor structure 26 can be extended even further 
in the vertical direction by adding additional layers. As will be appreciated, alternate 
layers will be identical in terms of their relative arrangement of conductive elements. 

The arrangement of conductive elements formmg each layer 15, 16, 27, 29 can be 
modified to maximise the capacitance (per unit area) of the capacitor structures 14, 26. 
Referring to Figure 6, a modified version of the first layer 15 (described above) is 
shown. The modified layer is indicated with the reference numeral 15\ The modified 
layer 15^ provides a lattice 17' made up of fu-st and second sets of orthogonal tracks, 
the crossings of the lattice defining intersect regions 1 9' . However, it wiU be noted that 
the windows of the lattice 17' have an octagonal shape since the intersect regions 19' 
are formed with beveled edges. Within each octagonal window is an octagonal 
conductive island 18' which is electrically isolated from the lattice 17'. A via 
connector 25 is shown on top of each conductive island 1 8' . The arrangement aims to 
m^imise the amount of conductive material forming the modified layer 15' and so the 
capacitance - (per unit area). Further refinement can take place using other 
arrangements, for example by -providing circular lattice -windows and circular 
conductive islands within each window. 

In order to provide first and second capacitor terminals for the capacitor structures 14, 
26 described above, metal plates 35, 36 can be placed adjacent the upper and lower 
layers. of the structure. Each metal plate 35, 36 can then be connected, using via 
connectors 25, to the layer adjacent thereto such that they are connected to elements 
which are isolated from each other. In the case of the capacitor structure shown in 
Figure 5, for example, one metal plate 35 can be connected to the conductive islands 22 
of the third layer 27 whilst the other metal plate 36 can be connected to the lattice 



intersect regions 19 of the fourth layer 29. The use of metal plates may be beneficial in 
- IC appHcations where the top layer is not capable of meeting the fine geometr}' design 
rules that the lower layers can support. The metal plates 35, 36 need not be continuous 
and can include, for example, apertures formed so as to allow air to pass therethrough. 

5 ' ' . 

It is also possible to use silicon (by. means of appropriate doping to render the silicon 
conductive) effectively to form one or both capacitor terminals. For example, it may be 
preferable to form the capacitor terminal, at the bottom of the capacitor structure, using 
poly silicon material. 

10 

As mentioned above, the conductive elements of the layers can be formed of metal. 
Alternatively, polysilicon can be used, particularly if silicide is used to improve its 
conductivity properties. 

15 The above-described capacitor structures 14, 26 can be implemented in different types 
of technologies, including conventional IC technologies, and multi-layer printed circuit 
board technologies (where multiple conductive patterned layers can be created with the 
provision of through-plated layer interconnection points, or vias). 

20 
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Claims 



1. An electrical- component structure comprising a plurality of overlying 
substantially parallel layers, each layer providing: a lattice comprising a first set of 
5 conductive tracks arranged substantially orthogonal to, and electrically connected with, 
a second set of conductive tracks; and conductive islands located in windows of the 
lattice, electrically isolated from the tracks thereof, wherein the lattice of one layer is 
electrically connected to the conductive islands of an adjacent layer. 

10 2. A structure according to claim 1, wherein intersect regions of Jhe sets of tracks 
of the lattice of one layer are electrically connected to the conductive islands of an 
adjacent layer. 

3. A structure according to claim 2, wherein the uatersect regions of the lattice are 
1 5 arranged such that the windows of each lattice have an octagonal shape. 

4. A structure according to any preceding claim, wherein the conductive islands 
have an octagonal shape. 

20 5.- A structure accordmg "to any preceding claim, wherein the layers are 
substantially planar, and the electrical connection between the conductive islands of 
one layer and the intersect regions of an adjacent layer is estabUshed by conductive 
elements which extend substantially perpendicular to the planes thereof 

25 6. A structure according to any preceding claim, wherein adjacent layers are 
separated by a material having a relative dielectric constant greater than one. 



7. A structure according to any preceding claim, wherein the lattice tracks ^and 
conductive islands are formed of metal. 

8. A structure according to any of claims 1 to 6, wherein the lattice tracks and the 
conductive islands of one or more laj^ers are formed of polysilicon material. 

9. A structure according to any preceding claim, comprising 'two electrical 
terminals, the lattice tracks and conductive islands of each layer being respectively 
electrically connected to a different one of the electrical terminals. 

10. A structure according to claim 9, wherein each electrical temiinal is formed by 
a metal plate. 

11. A structure according to any preceding claim, wherein the structure provides a 
capacitor. 

-12. An electrical component structure comprising a plurality of overlying 
substantially parallel planar layers, each layer providing: a lattice comprising a first set 
of conductive tracks arranged substantially orthogonal to, and electrically connected 
with, a second set of conductive tracks, crossings of the first and second sets of tracks 
defining intersect regions; and conductive islands located in windows of the lattice, 
electrically isolated fi*om the tracks thereof, wherein adjacent layers are offset such that 
the conductive islands .of one layer are superimposed over the intersect regions of the 
adjacent layer, the lattice intersect points of the layers being electricall)^ connected to 



the conductive islands of an adjacent layer by interconnecting conductive 
which extend substantially perpendicular to the plane of the layers. 



13. A method of forming an electrical component, comprising: 

5 (i) forming a plurality of overlying substantially parallel layers, each layer 

providing (a) a lattice comprising a first set of conductive tracks arranged substantially 
orthogonal to, and electrically connected witii, a second set of conductive tracks, and 
(b) conductive islands located in windows of tire lattice, electricaliy isolated firom the 
tracks thereof; and 

10 (ii) electrically connecting tiie lattice of one layer to the conductive islands of 

an adjacent layer. 

14. An electrical component structure, constructed and arranged substantially as 
herein shown and described witii respect to any of Figures 3 tO:6 of the accompanying 

15 drawings. • 

15. A metiiod of forming an electrical component, substantially as herein described 
• witii reference to any of Figures 3 to 6 of the accompanying drawings. 



15 - * 
Abstract 

An Electrical Component Structure 

An electrical component structure (.14) comprises a plurality of overlying 
5 substantially parallel layers (15, 16). Each layer (15, 16) provides a lattice (17, 20) 
comprising a first set of conductive tracks arranged substantially orthogonal to, and 
electrically connected with, a second set of conductive tracks. Conductive islands (18, 
22) are located in windov^s of the lattices (17, 20), the conductive islands , being 
electrically isolated from the tracks. The lattice (17, 20) of each layer (15, 16) is 
10 electrically connected to the conductive islands (22, 18) of the other adjacent layer (16, 
15). ^ V 
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